Effects of NGF on acetylcholine, acetyl-CoA metabolism, and viability of differentiated and non-differentiated cholinergic neuroblastoma cells.
Nerve growth factor (NGF) is a peptide displaying multiple cholinotropic activities. The aim of this work was to explain mechanisms of the positive and negative effects of NGF on phenotypic properties and viability of cholinergic cells. To discriminate these effects we used two p75NTR receptor-positive lines of cholinergic neuroblastoma cells, SN56 and T17 that are devoid of or express high affinity NGF (TrkA) receptors, respectively. cAMP and retinoic acid caused differentiation of both cell lines. In addition to the morphologic maturation, the increase of choline acetyltransferase activity, acetylcholine, Ca and cytoplasmic acetyl-CoA levels and decrease of mitochondrial acetyl-CoA and cell viability were observed. NGF caused similar effects in non-differentiated T17 cells but had no influence on non-differentiated SN56 cells. On the contrary, in both cAMP/all-trans-retinoic acid (RA) differentiated cell lines, NGF resulted in a similar suppression of cholinergic phenotype along with an increase of mitochondrial acetyl-CoA and cell susceptibility to nitric oxide and amyloid-beta25-35. These effects of NGF were prevented by an antibody against the p75NTR receptor. Data indicate that: (i) positive cholinotrophic effects of NGF required activation of both TrkA and p75NTR receptors; (ii) cAMP/RA-evoked differentiation inhibited NGF effects mediated by TrkA receptors and activated its p75NTR-dependent suppressing influences and (iii) a differentiation-evoked decrease of mitochondrial acetyl-CoA and an elevation of mitochondrial Ca could augment impairment of cholinergic neurons by neurotoxic signals.